Loblolly pine arginase responds to arginine in vitro.
Following germination of loblolly pine (Pinus taeda L.) seeds, storage proteins in the embryo and megagametophyte are broken down to provide nitrogen, in the form of amino acids, to the developing seedling. A substantial portion of the free amino acids released in this process is arginine. Arginine is hydrolyzed in the cotyledons of the seedling by the enzyme arginase (EC 3.5.3.1), which is under developmental control. It has been shown previously that the seedling is able to initiate arginase gene expression in vitro in the absence of the megagametophyte, however, presence of the megagametophyte causes a greater accumulation of arginase protein and mRNA. Using an in vitro culture system we show that arginine itself may be responsible for up-regulating arginase activity. Application of exogenous arginine to cotyledons of seedlings germinated in the absence of the megagametophyte caused an increase in total shoot pole arginase activity as well as arginase specific activity. Arginine was also able to induce arginase mRNA accumulation in the same tissue.